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^ l the acid; and an intermediate for the acid. Also provided is a process for producing the novel fluorosulfonic acid, from which various 
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m m m 

5 &mfrm 

15 «*tf, -BBC (A) : 

R 0 "CF 2 -SO 3 H (A) 

Tfe-Mfrg* (J. Org. Chem., (1998), 63, 8052-8057 Rtf Tetrahedron Letters, 
(1999), 40, 4149-4152 : R 0 #$/7/26^*3fl^W (#B 2 0 0 2 

-346 6^$g£r#ffiO : R ^^j^^v^I, XXfil/iX^^^/^'f 
MTS^ft^ (Ukr. Khim. Zh. (Russ. Ed.) (1986), 52 (4), 405-6;Izv. Akad. 
25 NaukSSSR, Ser. Khim. (1968), (7), 1565-70 ; Jfctf Izv. Akad. Nauk SSSR, Ser. 
Khim. (1967), (6), 1289-94 £#R8) : R°^7yjVST^§fM (Zh. Org. Khim. 
(1975), 11 (8), 1604-7 £#{&•): R 0 ^Xj^>tS, ^CD:ffi, XttX;>*>7 
^ FSTrfcSflj&tt (J. Electrochem. Society (1985), 132(10), 2424-6 JkZS 
Z, Naturforsch., B: Chemical Sci. (1998), 53(2), 135-144 *#BB) : R°d*5 
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7yfcmn& (-SF 5 ) (Inorg. Chem. (1990), 29(22), 4588-90 £ 

J. Fluorine Chem. , (1994), 67, 27-31 left, CF 3 S0 2 CF 2 S0 2 

10 f; fso 2 cf 2 so 2 cf 2 so 2 f, ^cf 3 so 2 cf 2 so 2 cf 2 so 2 f 
SI. — 

25 -S (=0) n ~CF 2 -S0 3 H 

(sW, nftlXtt2S^f) 

3S2. (1) : 

R-S (=0) n -CF 2 -S0 3 H (1) 
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10 1 X(i 2 

S3. -*b£ (2) : 

R-S~CF 2 -S0 3 H (2) 

114. Hfet (3) : 

R-S (=0) n -CF 2 ™S0 2 X (3) 

(St*, x^;\n^>jgf^L, ffi©B#Ktt&EfcWJC) 

T^n^t^* (fib, CF 3 S0 2 CF 2 S0 2 F, FS0 2 CF 2 S0 2 CF 2 
20 S0 2 F, WCF 3 S0 2 CF 2 S0 2 CF 2 S0 2 F«<)o 
^5. — JRS; (4) : 

R-S-CF 2 -S0 2 X (4) 
(fib, BW4«IBfcWC) 

25 36. — JKSC (6) : 

R-SM (6) 

M^atJKTOtt^JRlR^ «©E*tti»BfcBIC) 
T»SftSflS£»i:, (7) : 

Y-CH 2 -SO 3 M 0 (7) 
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*S£ (8) : 

R-S-CH 2 -SO s H (8) 
5 (fib, IE^«Htrf3iC|WIU) 

*7. -j&SS (8) : 

R-S-CH 2 -SO s H (8) 

10 T*$tl5-ft:-&*Xft- : E-cDm&7^*{bb, ifr^a&bTigfc-f £ 
■T *. — *S£ (2) : 

R-S-CF 2 -S0 3 H (2) 

(fib, ta^ituietciwib) 

15 q|8. HRst (2) : 

R-S-CF,- S0 3 H (2) 
(fib, fB^«mt3t|s|b) 

-*« (1) : 

20 R-S (=0) n -CF 2 -S0 3 H (1) 

(fib. IB^ttWEteHU) 

99. -*Ss£ (12): 

R-S (=0) n -CF 2 -SR 1 (12) 

25 os*, Rif±nsy£ft^rLT>e)«tvsT;mrA«, B»*£#bT% t kvv\a7 

7'J-;HS*L, ffiOfB-f-ttSfrfBCIWIb) 
T^^n^b-&fe^-ft:T«>CltS:#tmiTS, — JfeS; (3) : 
R-S (=0) n -CF 2 -S0 2 X (3) 



WO 2004/072021 PCT/JP2004/001547 

5 

mi 0. -«* (3) : 

R-S (=0) n -CF 2 -S0 2 X (3) 
5 (fIL> E^ttOTBfcnU) 

* (1) : 

R-S (=0) n -CF 2 -S0 3 H (1) 

111. — JKSt (12 a): 

R-S (=0) n -CF 2 -S-CH 2 ~Ph (12a) 
(fib, B^ittlBlcni;) 

15 a l 2 . m l Xte 2 fcB«tofb^Xtt*<Di(W> z>tz%> i mm.* 
mis. mi 2 \zmm<Dnffim%^Tz>mWo 

mi 4 . SI X« 2 fcBB«<Dfl3^*Xtt*©J|[*i ^^§lttio 



i. fctm (i) 

-S (=0) n -CF 2 -SO s H 
65*. nttlXtt2*5RT) 

a (1) : 

R-S (=0) n -CF 2 -S0 3 H (1) 
(fib, E#ttSWBfcRO 
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(i) \z&^x, R\mmT%mtm^tmmm^ffi&irz> 

y?vk x^;k n-ynh 0 ;K -ryyphvk n-r/^Vk -fyr/gvk se 
5 c-r/^k ter t-r/s^k ^>^;k ^->;k ^y^k ^^-;k y 
x;k ^>;k ^>^>;k F^>;k hu^;k ^h^^>;k ^>^^> 
;k ^+>^>;k ^\y°^x^;k ^^^^v^s^coitiix^KiMoc x - 

10 ±ibct) ^mmm^mhxh^Tj^vm} <Dm$mtL>xn, tu 
— ;k 7U-;i/^k y^n^x APTJVn^^ T^xjkt^x 
^-;kr^x T;i^n^r5/*;i/^-;k T;i^x;i/#;i^x;k y;k3=x;i/#;i/ 
#~;k Tv'jK *;i/A^<;k TJk^lo^ yyy, xhp, a 

)v*)vm\ <d r;\D7 , ;i/^;i/*j ttm :r;i/^;i/X£)4>& < ^ ^ i m<D7&m 

bU7MP^f;K /V7MnynHJk A— 7Mn-1 > y7 fl P fc!;k A— 
yjV^ru^M A-y;^p«M^>;k n-y)V^ujri7^)V, A-y;ktP 

: h'J7^ 

tnxm hu^npx^;k fh77JVanxm ^it^ktP-'f v:/ 
25 atf;k 2- (A-yjktp^^W x^;k iH,m,3H-T-hvy;i/^p^at: 
;k m,iH,5H-^-^^y;i/^P^>^;k n—y)V^u-i~^)V^r^^)V, 4 

H-t^^7Mn^JK 6-7D^yjk 5, 6 -^^P^^->;k 8 
-3— K^^Jk 1H, 1H, 7H-Ff*7MDA7'f;K 6- <J*-y 
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3- (n—7)V*U-Z-*9')V^)V) x^;k 1H, 1H-2, (h 
ij7Mn^f;w -3, 6 - VttW yjv^u y ~)VW§<DW.mxu 

Mi©C 1 -C 20 ©^U7MD7;i/Wl)!i«f£,tl§o WK:, C^Ce© 

y;i/^x;k^r>\ r;i/n^s/#;w^x;k y;v^x;kfr;k^r:;k y;t^x;k 
y;k^-;i/#;k^x;k r>-;k #;w^f;k y;k^;H^ y7/, xhn, 
10 r^y, ^yfb< tevy ^ y > 7j<ms> /^7MP7;^^;k a c 
-7;i/tn7J^^M+^»tf^n^ 0 i/\n7;wM(i -lie© 

±|5CT)/1— 7Mn7;^r:;HiLTH F 2 C-CF- FC (CF 3 ) = 
CF- F 2 C = C (CF 3 ) -f^toc 2 -c 4 /V7Mn7;^M 
15 W!l^$n^o / V7;WD7i^^Mtyi^: iTlt F 2 C = CF-0- 

FC (CF 3 ) =CF-0-, F 2 C = C (CF 3 ) -O-^T^n^ C 2 ~C 4 

x;i/Sj co \T)V^r-)Vm tLtft il:SSX^S«oc 2 -c 20 t;1/^x;^ 
20 **^fe»n^c «ttf, tfx;k ^a=JVk l-^n^rvk -fyyu^JK 
Tkx;k 2-^x;k l, 3-^>^x;k 4-^>t=- 

x;k ^yyi/z;k 4-^*fex;k 5-^izx;k 3, 5-^^ 
;k 7-^#^r:;k x^x;k -»^^;k 5, 7, 9-f^hUx^k l 

U— ;k 7U-M+k T^n^X AD7iV3^k TMr^JVtt^* T 
;u^~;W^>\ 7;^n^->*;U3px;k T;^x;v*;i/3px;k y;i^~;kfr 
;i/^x;k T->;k *;i//i^^;k >>ys. xm=u T^y> ^ 
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(i) ice^T* RT^$n§ r«jaift^ruTt>±vv\D7 
v mm^&z>m%y.fefrma<D c 2 ~ c 20 ©7MP7;^^iw&n 

T;i/^r~;i/^-x r;pn*$/*;paRruk T;i/-im;i/*;i/3p-;k x;k^;k 

#;k^-;k T->;k t})Vn^)V, 7)V*)Vtt. ->7/> nhD, 757, 
^ 7 £ L < n&7JU*r)V7 5 / , tWMBWjW^W 1 6 ft* . Ma a T^^l^te, 

15 V>„ 

imm<Di\&m (i) £*5v>x, Rti$n§ rH^^LTkj^r;^ 
© rr;^— tLTd x^n;k 2-yptfn;k 
;k 3-r/^-;k 3-^>^;k 4--^>^-;k 4-^\^^n;k 5 
^vc:;k 2-^>x->-4 — ;k 4 -x^;i/~ 5 -s\y°j-~)V, 7 
20 5P~;k 8-^>^;k 1 5 -^^^^;^coB:8IX^KiIoc 2 -C 20 

©T^^ji^fi^wsn-s, wfc, c 2 <^c 10 (D7)i*~)vm*mf snsc 

25 x;kt^x T;^n;i/^->, r;i/n^#;kfc:;k 7;i^~;kft;W^;k 
7;v*~;kfr;W^;k T->;k #;k^e-f;k r;^;^^ ->7A nhn, 



WO 2004/072021 PCT/JP2004/001547 

9 

*:^pa6&**ff&tts. £n&©7;i^x;i*fc«* =ws-&^*nTv^Tfe 

*?m<Di\&m (1) fc*UT, RXS^tlS rg^^LTfeJcV^^P 

io <£> ry^D7M;«j ibm >^P:/ptf;k ^ayfjk 

->^p^>^;k x^p-M^>;k ->^p^\^;k rijtFat7^i/^k 

/;k*p;k=:;k tfv^P [3. 2. 1] *^;k hy^P [5. 2. 0] /X 
;K XtfP [3. 4] rt^:?Vk XHP [4. 5] ^>;k XtfPtfv-^P^ 

15 >-^P^>^;k y^D ^ >^»#© c 4 - c s co n7;^;H^ftf e n 
_hiB© r««aeft^rLTt>«fcv^^DT;i^ i ;i«j cDBistbm mfci 

APy»ST, T;i/^;k 7U — ;k 7U-JI/t*y, T;p3^r^ AD7JI/3 
T)V*r~)Vttl'. T)V^)V^iy, 7)l«u*i/t}jV^~)V, 7)Vir~ 

20 ;i/#;k^n;k T;i^~;kft;k^:=:;k Tv-;k ;k TW^ft, 

*»»<Dffc£*l (1) Rti$tl§ rffiHStLTfect^^D 

25 yj]y^r^JVM\ <D f*/!?u7Mr^J\&\ ^LT(1 y^P7r^K ->#p^ 
>-r--;k y^n^>^^xn;k y^nA+t-JK 1, 3-^P^It^ 
x~;k y;i/#;i/*^;k ^>^n;k #;i/*~;k -r>^-;k t^^bHa 

t7^V^JK 2-y^DA+t>XHD-2' -y^P<>T^Mf©C 3 
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jim <d rTU-;i/*j tim 7x^jk ^^^;k 7xt>hu;k r> 
^>m^ y;^;k y;^jk tu-jk 7U-M*y, r;io^>. /\ 

P7;pa*^ TfrirzDVtti', T)\tfr~)l>ttzs. TJVtti/tuVtf^JV* 

n&t* i/TJ, nhn, tsa tysKttyj^WT^y, #«a«»* 
ram***?- *r u— ©Aftw^uxn mfct ww;k #nn 

7x^;K 7MD7xXJK ^DP7x^Jk ^7MU7xr;k 

y )V$rU7 y7/7x^;k ^hP7x-jk ^hP7xXJk ;* h 

20 ^ri/^aQ^k ^^x:r:;K fcf— ;V7xr^k y n y ^)V&m&mf £ 

»tt*ioeiyi5ibTtt, ssmf?, smb?, y>irT% 
25 s>y x«*;^*jKW6&sW3^6a^«H— xtaaa* i ~4« 

AfPSflt BMbStiT^TfcJ;^. tMys^Jk fcf^v^k 

tfny^k rh7bHD7U;k tf^;k >?^y^n;k zfitttzuu. 
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© c 5 - c 8 mmrnmmmm^ & % • 

MMilXiLTft SSWBF^ KSIK^ WStKP, U 

cD^njg^S^rto, JKR. 2SOT3SOC 5 -C 14 ^fM*SSWf£) 
;k tfnu;k tfpu^k hjtVu;k ^h^\/u;k ^>y^Ti/u;k 

10 U;K tiU^y^k y/Uzjk */U;k -YV^/UiK ^;WJxjk 
hf^>?n;k tfU>>;k ^>V^u;k ^>y?xxjk ^h^v*u;k -fy^ 
>yy^-;k ^p^njk 5 L T>M^njk -fv^TVlUk ^xy^it^ 1 - 

15 TJk^k TU— ;k 7U-M+y, TVlO^rS^ Anr^3+3/, T;Kr— 

;k^rv\ r^^kt^x T;v:n*xft;k^~;k r;v^r:;i/*;^-;k 
r;v^r:;i/^;^n;k Tv;k *;i/;^-<;k tj^ji^, ->ta r^bcu 

ens ©wo* 6»atisra— i ~ 3icost^$nTwfe «t 

20 V^o 

tf-;k xb+^J^jk n-^°n^v*;i/^x:;k -<vyn^>M 
25 afc^k n-^h^^*;i/^r:;k ^V^h^^*;P2pr:;k sec-^> 
#;kp-;k ter t-^b^y*Mxjk ^ 
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T)\s5r-)Vttzs, 7)V*^V**ls> T)Vn^jtj)U^=JV, TJVtr-JV 

#;i/#-;k x;i^~;kfc;i/#-;k 7y;k ft^A^-i^k t;v^;^*, v 
TV, - hp, 73 a ^&y^b<a> ? T;^;PT^y, #B««*«#w t &n*. 

~Jkt^#;k^-;t*j 09 ry;^-;^*^*;i/3Rzi;vatj ttm m 
a, tfzyv^v'*;^^, 2-7°n^M+yjjMx;k 3 

#;i/#~;k 3, 5 - ^tD-?i^V*ti/*M^ 7 -^t^W^S/ 

15 ^^^pasw^tffens. 

e>n§o t;^^^^;!/*^;^^ cine ©«i*afe^ satsns ra— x 

20 *9SW©ft'&ft (l) tcfev^T, RT^$ti§ r«jfta£fe*i / Tt>«3:ViT;M 1 
x;kt^>#;i/#x;k 5-A^>~;k^ 
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)Vtt>>j3)v^)vm <d \y u -)v^r^ti)V^)vm t vxu, mm, 2 

7x/+3/*;P*^ 7xt>XUW^>*^ 
10 *J CD rT->;P*J tLTlt ^;i/^;k T-fe^k ^°Ptf*^;k n-^U 

;k -f y^u;k ;tku;k <y;ti/U^ KAn^;i4W©*«XB^tt« 
-hn, 75/, tygb<^y7M;i/7^/, 7j<K*^W£n^ 0 my 

20 nx V^T % cfc ^ B 

;k ^ pnTir^k h U ^JI/^DTii^;i/S#0«MTii^;« : * 

r-fc^k x.h*i/y±^)v&^0y)vn*iswmy±^)vm: ^jv^y^ 
^)mm<Dyjv^ji^mmy^jm: y3Ly^>y±^M 7xrm7 

25 iz^Vk 2-^DP^>^;k 3-^PP^>VV;K 4-^PP^>l/-f;k 

4-*^;i^>i/<;k 4- t -^;k>^;k 4-* h*^>y-f;k 
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^■OVm tLTB, S: -CONR a R b T^n»W^n§ 0 R*m$ 

(i) ©itLtn ^mm, *~y&mfe£iFm\fiE>rtz> 0 

*«W©ft;^« (l) o^JB*ft»*L»-5^JI« : f : tL/T:tt, *T«*ttHL 
10 T*^>^^D#^t)<^T*taKi:<, U^A, tJ-HJ^A, *U 

^A, -fe5/9A«©T;U*U^M : ^UU\>A. V^v^A, ^Jl/v^A, A 

hU^A, a-atf^A, A^-^A, ^>^-^7A, X^>y^Af0gM 

xx\ mm. <>^^A#o^s^wsn^o 

15 U5^A> ^-hU^A, *U^A*CDT;V*U^JB*nSF*b^o 

#»9lC!>fl?&tt (1) ©*n9A*tUTtt, ^St^^AM, ***-t> 

^i-4lH^fi^S^B«^nfcT>^r:^AS, Mtt**bTfeJ;V*&S* 

S*±c07jc*K^ 1 - 4McDB»*TB^$nfcT>^n^A^(DB^»^ 
LTit 7WJK T^;WK TU~;k is&UT)V*)V. ADTm 7 

§3XB4fl©7;^Jl/ OPSb<ttC 1 -C 10 7;WM STB*^nfcT> 
25 K^AST*§ D 

^S^WbTfeJ;V^PilS^ScD^r:^A«^«^T^^^a^i:b 

SiitbTH h°^U^>, tf^>?>\ T^U^X Tir^> ? >, tiaUv 
X 3, S-^^l/tf^U^X 1, 4— 2>>Wl/fc! 



WO 2004/072021 PCT/JP2004/001547 

15 

^>?X ^32^'J^X 1, (2, 2, 2) sfi^X ^ 

**S^*«tUTtt, tiUvX tfr^X KU5S?>, hUTVWk :T 

#;i/AV-;k ^>x^itv-;k e^tru^K tru^x bur 

^X H4VUX -fV*/UX T^U^X ^7ifUX 

UX 7jr?i?>* 7xt>hU> ? X 7xt>hnU>WM^n§o #Kl, 
HU5/X -fS^l/— ;K 1, 2, ;Mf*ts*WT6n*o 

->^07MJK T7;i4;i/, An^Hf, T;i/H^X 7V—)V 

sMrX 75^**^ T;Lo^xfr;w^;k 7U-M^^;i/^^k 

TyJK nhP, y77, T^/> ^;XKy7MJI/7^/, zKMS^PH;* 
15 fc<5 1 — 3«oatT?H»SnT^Tt>«fc^. 

#55gii<Bfl?&« (1) ©*#itLTH -«it (1) tefel^T, R 
L/TfccfcV^;Vdm;i/S, «Stttft*UTfeJ;VV\DT;Virr:;va£, «»X£y& 
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«ife*£rWLT*b «fc ^T)V*)mh bTtt, T U -JURIST JV^zsM&ZM 

C a ~ C 4 # U 7Wn7^^*t'» , &Xf7)VirzjV**>' QBF * b < 
c 2 -c 4 y;v^rr:;i/^s/) a6*&jBM»i*ra— Xttgfcs i~2McdS^B«I 

£nTVvrfc«fc^C 1 --C 20 (^L<teC 2 -C 10 ) AD7MJl/SWf^ 

^ D c ! 0 /V7MP7MMXIj;c 1 0 7pu 7Mn7;i/^ 
10 ;j/KT*>§o 

b<teC 2 -C 10 ) T;^r:;i/*^W^n^c 

15 sai4n*n— xtt»a:« 1-2 «©as-flu(iacnT^x*> c 2 - c 2 0 

WSb<^C 2 -C 10 , £D»£b<teC 2 -C 6 ) /\D7i^^l»f^ 
C 2 ~C 10 (»£:b<«C 2 <-C 6 ) 0/V7JWD7JI/^r^|/St 

«ft***l/Tt>J:^TU— ;V«ibTtt, Any>If (I, Br, C1X 

b:f, WfcF), c x — c 3 y;i/3^ <w*b<Hu c 2 -c 4 r;i/ 

c 2 -c 4 /\-7ii/tD7;^w *;p#ri;i^^6a»shsra— xfaaas 1 
-2j@(D»x ? Bm$nxvixt>j;^TU-;i/* 7x^;i/S) wmvr&ft 
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an— xtt«&* i-4iH^siresi$nT^T i bcfcViT>^ri^A^ 

A, Xttl, 2, 4- hUTl/U^AftifjWffStTfcS, 
#^<B*t^«& (1) 05*6, m<DM&M£\sT\*. — JR* (1) fcis^T, 

(i) xH^ottto^+mfrffta, — mssc (2) : 

R-S-CF 2 »S0 3 H (2) 

15 otau mmmmzmv) 

^$n§ft^XW0& HfcS (3) : 

R-S (=0) n -CF 2 -S0 2 X (3) 

T^£n^fro-#J (fib, CF 3 S0 2 CF 2 S0 2 F, FS0 2 CF 2 S0 2 CF 2 
20 S0 2 F, WCF 3 S0 2 CF 2 S0 2 CF 2 S0 2 F»0, Rr/HHSC (4) : 
R-S-CF 2 -S0 2 X (4) 
(fib, BB#a«fBBteHD) 

ft^t) (2) - (4) fc*tt«RBu ft:^ft (1) fc&ttfcRfcHMTr* 
25 £ 0 (3) Rtf (4) ^^^§XT^^n^/\D^>MfH 7y 

jHISCft** (1) Xtt*0»Hu «H*«. KTO<X^A1>W<X 

<X^A1> 
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R-SM + Y-CH 2 .SO 3 M 0 

(6) ( 7 ) 



R-S-CH 2 -S0 3 H 
(8) 



R-S-CF 2 -S0 2 X 
(4) 



R-S(=0) n -CF 2 -S0 2 X 
(3) 



R-S-CF 2 -S0 3 H 
(2) 



R-S(=0) n -CF 2 -S0 3 H 
(D 



itsm (8) a, \Y&m (6) tits® m i§«<D#ffiT, *£»©^ffi 

£&<raS£*5££*>T#5o (7) ©ffifflfifcL {bSm (6) 131 

t*ft, 0. 1~1 0 3*gflE, #£L,<«0. 5~2i!i*B«-C**. 4tt£© 

as^* (6) laicsu 0. 5~ioaies. Wb<Bo. 

15 8-1.5 1^-7*5. KSjfigteU Sit, -2 0-2 0 0 'CggT&tltS' 

ib&m (2) ft-erft (8) mm^mer^mmsr. yymmtt 
ffl^T7y»ftrrsciiK:J:D«ja-ra2:t*»Tr*s. WltLm raster 
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Tirhnhu;K s^gywx;!**^!*, *v*U->\ »ft 

5 ^;^Dt!U^r:»>A^ N-^;i/^P-2, 4, 6- hU^^l/tfU^n^A 
N, N' -S?7)V^n-2, 2' -HHU^X^AiS, 1 -^l/^D- 4 - 
4-y7^7ty^D [2. 2. 2] *^>tfX (fb 

a#*j^te#SL^. 7^JHMl0ttffli(i, ft^t? (8) lSffl^L, a 

10 o. 8-io a«ss> l < i - 5 s»aatr?* sjsiiflett, a 
-100-20 ot:aa7?*n«j;^^ tt&m (2) a, Kflasi-* 

(1) a, ffc^» (2) «t^ffT, MWfcSOSJflVvc 

«AHSB»^*, mm. hFn<M^ryF, ^U^S'WR* U ^ A> 

U9A, ^^^nnl^lfi, Kft^X5^A(VH). BftJl^r:*? A (YD) , ffi 
20 ^OAE ^UAith'J^ An^X ^CMffi^m^hU^A, 3- 

w&n, dn6oBWK»fccfct)ft'&* (i) fBffitt, mm<&<DM& 

(Pestycydy, (1-2), 29-41, 2001) &43, 

25 (2) tmom&-c*>. ±mt.mm\zL>TB wwvc&m (i) cos& 

<fb£* (4) tt, ft-g* (2) Xtt*<Bittft, AP^r>^S9TADyMb (X 
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it&m (3) (4) ^tb^%®^bT, (2) (1) 

fb^* (1) (3) £iP7jc#*T£ d <h iCck 0 SJifiT& £ i)8frT!S 

SitflfitbTMU #»te?-HJC^ *HWb*U^ 2WfcftU^A»©7;V 
x^;VT^>\ 7XUX KU^^O^MttatsWPtf 6n«. KtLTft S 

It, BUL ffilL 4m bhbl huy;^pgm ^^>x;i/^>m. hU^;i/ 
10 ^n^^>x;i/*>K, &^W6fi§o KXOttXottffiSti, ffr&fe (4) 

R 1 -S-W 

HCF 2 CI n 1) 

R-SH R-S-CF 2 H R-S(=0) n -CF 2 H v 1 , 

(6a) (9) (10) 

R-S(=0) n -CF 2 -SR 1 R-S(=0) n -CF 2 -SQ 2 X 

(12) (3) 



R-S(=0) n -CF 2 -S0 3 H 

(1) 

ummzmv) 

20 P7JW«, ■jjH6**TbTfe«J:^^nT;W i ;va6, XHIftS^fbTfe 
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iH7'j-;«B. ^wmit&m (i) \z&nz>R izmm~z$>5>. 

ft&m (9) K. (6 a) ti^ftMlT^HCFjCltS, «1K 

+.«3£0#fiETK)«:at** C tK«fc D«3fi-r* C fcafrT?**.«*.«»Pestycydy, 
(1-2), 29-41, (2001)©fBfm«^Tt^T5££5&*T£5. 
5 ft^fe (10) tt. fl;^* (9) *tHSS*»ibT«(rtB<X*-Al>fc*lt 

artte* (2) ^6iTs^* (i) *aeirra*atiHi«te:bTSBJfrrscit*»T? 

fls^* (12) «, ft-grfe (10) i^b-gr^ (l l) *, ife*©#i5t 

ttattbra, **fttf-hU£A, #»fl3#U£A. tert- 
(11) ©ffifll*t±, flj&tt (10) S*, 0. 5~5SIgS- 

15 »*L<ai~2^«iarT?**. tsoftffiiii, 4t«tt (i o> i mm\zM 

U 0. 5~5^fi^Jt, JF*L<»0. 8-1. 2 3iSS^5„ E 

Jfet&K«, 51^ -1 0 0~1 0 0 , Cg*Ti&n«,fcV*. m%.l£, J. Fluorine. 
Chem., 43, 53-66, (1989) (D%&W-zW*^W&~$~ : b £ -5. 
ft-&«3 (3) «, flj&4fe (12) I&ffcZSMfc:«fc DttflrT-SZ: tfc^Dtt^t- 
20 5^t«§5. ^4b^ltLT«, ft=PW\u*f>. m\zMM &mi<b 
tlS <m\M£Mfcffifc). WLfcf, J. Org. Chem., 44, 1708-17H, (1979), I. 
Fluorine. Chem., 43, 27-34, (1989), *B#fF 4329435 WMl ^©|3*^o 

25 6 ©**77Hr;i<«. t-^MWiK, ^^Tfe^>^HE^#(c»S 
X*«7-y*If (F) ©*§-&, 7y*#X£ffUB£*T%<fcV^ #a 
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(i) a, i\&m o> ^m^Kt bxtWB<x^-A i>^^^> 

flS^W (3) (1) *||ffi^5^i:ra«fcbT«i^SJli«JT?^ 

io c e 0An7;Wr;ve*t. APj;wwt ismx^^io c x ~ c 2 0 tvv* 

(MXH^(j8B<oc 2 -c ao c)7;i4^M 
«U »^b<ac 2 -c 6 coT;^^^t- 0 ^n7^fcttc 8 -c 10 

15 ©y^P7MM^L, ^K^C 3 -C 7 ©y^D7MMSt 0 T^n 
e ©7\>lCl*S<**r. 7UHI/^I1 2IX^3I0C 6 -C 14 07'J- 

;v§Sb, (fSb<f4c 1 -c B ®7?;W i ;vft«t. ;\ny>fft^ 

Tir^k n-^fiJM -fV^LUk ZtUlUk -f VAUI 

;k K/tD<;i^©ia^ ^>y-f;k 
25 t;i/^;k ad7M;k ru~;k adtu-;k 77;w;i^i^tf5n 
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>Ufmh$>,<ts.K)mkt.UZ>. *^307MnXW>lft 1 1:-CF 2 

-so s Hi;, m^Tm^w^mmm-. r-s (=o) n ~^^LT^^. 

X^H gfefT4ffi 1 1 -3 4 7. 34 81*15). 





am 


0 p 


C 6 H 5 


0.04 


0.02 


F 


0.34 


0.06 


CONH 2 


0.28 


0.31 


C0 2 R 


0.35 


0.44 


COCH 3 


0.36 


0.47 


CF 3 


0.46 


0.53 


SOCH3 


0.52 


0.49 


S0 2 NH 2 


0.53 


0.58 


SF 5 


0.61 


0.68 


CN 


0.62 


0.71 


S0 2 CH 3 


0. 68 


0.73 


S0 2 CF 3 


0.76 


0.96 



20 

0 2 CF 3 <D/\*y bftSktSMK* S0 2 CH 3 X^S0 2 CF 3 ffifi6Til^ 

in. ^gatfctfeaa^ 
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U^A-f^ <-Jfc*fcf4=#0 tiOt»ItLT, 
*^HJ©7;^DX;V*>K©JStt,M^.K3ttt J. Electrochem. Soc, (2000) 

15 147, 34 icEt^nsi^t ug 1 ^ A-f^->e»tt**rr5*7ic»ttffl«iw 

20 ^A^JS&^tPE-©-^ iJWAS h*— ^ • B F-^tSMWWS* 

&mm\Mts.E(o u 5^A-r * i/- Mfr&^a^f e-ns. ie 

SffiiLTtt, 0S*.fcJ, LiCoO,, LiNi0 2 , LiMn 2 0 4> LiMnOj^afCDU^AiJI 
«, ^Ux^lx>4>^uyntfl/>^©i^^^©^-7L^, #f§BJ©1i$?« 
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II 



bUx^;VT>^r.^A (4-^na7i_j|/?f) ^7;i/^a^^>x;^^- 



2) HCI N = / \=/ F F 

± 2 

10 p-^nD^>t'>?t^ 26. Og ( 0. 18mol) <D*$ J — ;H50 ml *Bftfc, 
5k»T, *»fltf-HJ#A7.98 g (0.20 moi) CO7K 150m 1 ^£JP;Ug#U 
*&fcafflT7 30 iMH*bfc CRfS»&*A). 500 LCDX5 1 ->^X®^-b^ W 
71:^7 D D ^ ^ >X j^>tt h U ^ A 22.9 g (0.15 mol)£Aft, ££fc_LT 
SB® bfcSSi&S* A ^riP^, m&frh 160°C£T^o< 1 60*0^ 

15 17KfPB8H*U& b Rj*aB-&«*«ffiTaMBb, f#&tifcl$}Mx^I/^D^ 

%ZLtlz<kV, (4^Dn7xxm)^^>XM>l I 21.9gOK*56X) 

20 T;i/Xf>#H^T> 7y*«JIB»©S«»Bfc Et 3 N - 3HF 38.7 g (240 mmol) 
t IF B 53. 3g (240 mmol) £Anft#b7Co ^^lc^^> 160ml ^jJ0x.fc^ 
5k«nF> (4^DD7i-;l^t) ^>X;l^>Mj, 20.9g**5 1 #W:W 

EJSS-&**7X 800m 1 ^PU^^>T 3 [S;ttjffibfc 0 ttffiL 

25 fc»MfcftaBa»ibT7^P^>if> 1.88ml( 20 mmol ) £ft3A> 19 F-NMR 
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5 $?7**D^^>^^*^- h 2_ 9.7 g ( 1R^32% ) 

_2 : l H-NMR(500MHz, CDC1 3 ) (ppm) : 1.38(91 t, J=7.4Hz), 3.16(6H, qd, J=7.4, 
4.9Hz), 7.35(2H, dm, J=8. 6Hz), 7.63(2H, dm, J=8.6Hz). 
l9 F-NMR (500MHz, CDC1 3 ) (ppm) : -79. 1 (2F, s). 
12 



10 h'JX^T^X^A (4-^7PD7xXJ^MXJl/) zSy)VJTU*&>X 

cl_H O K " S><S03 BsNH+ ci^y^>c S03 " Et 3 NH+ 

2 3 

hUx^VT^^A (BDD7xz;i/ft) ^^;^n^^>x;v* 

h _2 220 mg (0. 59 mmol) (DW&t lml 1&Wz. ^MTTr 31 %«mft7K*7j< 643 
mg ( 5.9mmol ) OlMfe 1 ml igt^iTbfco iB^**«J>o < 5 80°C 

15 {I#^LT, ^(D^ 3 BlWjWIfcbJfcflk ^ BfC^SP^tC 31%i(fiKft7X*7K 643 mg 
( 5.9mmol ) 1 ml J§ffi£iIJnLT 100°CT 3 BKiraSSLfc, RjftK&ft 

?M& ^F^^FMSBS^Pch LTy;i/^n^>if > 94 Ml ( 1 mmol ) £JP?L 19 F-NMR 

> ? ^;^n^^>x;P^-h 3. ^K^77%, hux^r^x^A (4- 
20 ^aa7xxM;i/7^xjM ^y)^u^^>X)V^i — h A 6% ± 

Ct\Z<k*), 206 mg toa«»*^^/— ;P*WlWKfcbT 
25 P^aiXJVX^^W S?7;l^-P^^>X;^^— h 3_ 117 mg OK* 49%) 
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_3 : l H-NMR (500MHz, CD 3 0D) (ppm) : 1.29(9H, t, J=7.3Hz), 3.15(60. q, J=7.3Hz), 
7.68(2H, dm, J=8.8Hz), 8.0K2H, dm, J=8.8Hz). 
19 F-NMR (500MHz, CD 3 OD) (ppm) : -103. 6 (2F, s). 



5 mxW>^A (4-^PP7xZ;VXJl/feJl/) z?7)VjrU*5?>X 

hUx^vy^^A (4-^nn7x^t) v^y^u^^yx)^ 

ir— V 2_ 72 mg ( 0.16 mmol ) <D*{?J— )V 1 ml mWL\Z, {Oxone) 
(2KHS0 5 ■ KHS0 4 • K 2 S0 4 ) 197 mg £)7jc 0.75 ml WMW&lNTL, M^—UmWV 
10 7Co t££\Z^&J—)V 0.5 mL tKO.38 mL RtK^V>100 mg gsinbfcft 7 
HMfl^L/fccSJtSiftCQ 19 F-NMR £«tebfc<h£5, h Ux^l^7>K r >A (4- 

A ^82 : 18 <2j£T£/&LT^fe 0 

is mmM4 

mx^jyy^x^A (4-j7PP^aiz:;i/x;i/^^x:;i/) ^^;v^p^^> 

o 

C, /VS^ Et 3 NH + Hg< \ Cj __ H ^ K S x S0 3 " Et 3 NH + 



-r—h 2_ 500 mg (1.33 mmol ) (DWfflt 2.5ml mWi\Z, ^fiT 31%®^^* 
20 7X 292 mg ( 2.66 mmol ) (DffiWt 1 ml SBS^SftTLfco *$>o < 0 80^ 

;|/^-p^>-tf> 188/x 1 ( 2 mmol ) 19 F-NMR £M*£b£:£ £5, hUXf 

- h 4.* !| R* 77%, h u x^;i/T >^ex:^ a (4-^7 p p b x^x;^r;W 
^T5>Sim*.*S«, ??pp^>«Lfto ^B£#^&#«KiK 




2 



4 
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A: 'H-NMR (500MHz, CD 3 0D) (ppm) : 1.28(911, t, J=7.3Hz), 3.13(6H, q, J=7.3Hz), 
7.62(2H, dm, J=8.7Hz), 7. 82 (2H, dm, J=8.7Hz). 
5 19 F-NMR (500MHz, CD 3 0D) (ppm) : -104. 8 (IF, d, J=204Hz), -108. 7 (IF, d, J=204Hz). 



y7M >if >_5 500 mg (2.59 mmol ) (D^PP^ 
^> 6ml MH / <>y;i'yX;i/7 ^ H 638mg(2. 59mmol)^tK^ h^^JVT> 
10 ^A^a ^ H 20mg Sin*.* fijrt? 50##»fttf- h U ^^7jcjgfg 6ml % SrSS 

Tim ^^^^ 24 mmmM^mwvtzo ?&sjb&ft*&* ymrm^^jv^ 
^?->^atse ttft#j&at£& mm&mmvrco ->u*wi/*^ 

A^DVb^^- (^U*>:KMx^;i/=10: 1) T»«T5££fc:J;D, 

6_: ! H-NMR (500MHz, CDC1 3 ) (ppm) : 4.32(2H, s ), 7. 28-7. 35 (5H, m), 
7. 55-8. 05 (5H, m, ) 

19 F-NMR (500MHz, CDC1 3 ) (ppm) : -81. 0( s ) 
HRMS: mm§. 314.02468 (M + ) 

20 mmm 314.02422 (m + ) 

lt£: 54- 1-55- 2"C 




5 
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O 



so 2 ci 



6 



7 



7s)V74 lg (3.19 mmol ) ^7jc 10ml ftMO-B'C^ 

g5i?^LT7MD^>^> 299m l (3. 19 mmol) £JDX. l9 F-NMR £&OfeU 
rt«SPPS»Pi:LTJR*&*»fct2:^, x;i/^-;i/^n^< F7_ ifi 91%T 

7_: l H-NMR(500MHz, CDC1 3 ) (ppm) : 7. 72-8. 15 (5H, m) 
10 19 F-NMR(500MHz, CDC1 3 ) (ppm) : -96.0(s) 



-J 7 >7,Jl^~JV^ > 5_ 500 mg (2.59 mmol ) ©y^DD/ 

6ml n-y^l/^X^^-T F 492. 5 # 1 (2. 59mmol) "StXPr V 7 

15 JVT^W^D^h* 20mg Sttl;^ 50%7jc^^ h U £ 

6nl%fti|lfTL&«, ^££72 P^SrMTffi^b/to 7^aiL^&, tKROW 

*^;u*^A^n^?b^^^^- Cs*u-> : »^x^;i/=io : i) 7SBr«T* 

_8 : 'H-NMR (500MHz, CDC1 3 ) (ppm) : 0.93(3H, t,J=7.34), 1.45 (2ft dt,J=7.34, 
7.25), 1. 67 (2ft dd,J=7.25, 7. 46), 3. 08 (2H, t, J=7. 46) , 7. 54-8. 05 (5H, m) 
19 F-NMR (500MHz, CDC1 3 ) (ppm) : -80. 6( s ) 




5 



8 
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gjj8 



o 



8 



CF3COOH 



Cl 2 




(1) 7,)V7J Ffls^ttJ. lg (3.56mmol) * h U ^Jl/*Dl» 10ml IC»*>U 

5 ^;l/^D^>if> 334/U ( 3.56 mraol ) £iJD;l 19 F-NMR £fiiJ^Lfc £ £ 3, * 
;P77-*PUHftfi«9*«iR* 55%T^LT^fcc fflK&WKU 820mg 

_9 : 'H-NMRftOOMHz, CDC1 3 ) (ppm) : 7. 63-8. 10 (5H, m) 
l9 F-NMR (500MHz, CDC1 3 ) (ppm) : -81. 1 ( s ) 
10 ( 2 ) ±|B 820m g <£>3mQW)V7 y^P'J MI^#Jj^*10ml ^m^^r> 

i*s»7y*^AT?«», mmizmmk. mm&mmu iwingcomm 

Srti:«S¥tbT7MP^>t> 334 M ( 3.56 mmol ) ^JPx 

15 ,9 f-nmr ^atebfe^^i^, x;^n;wb-&ft_7^^^^ Fft^A^BCD 

7.: 'H-NMR (500MHz, CDC1 3 ) (ppm) : 7. 72-8. 15 (5H, m) 
20 19 F-NMR (500MHz, CDC1 3 ) (ppm) : -96. 0 ( s ) 



25 *»fl<z)7;p*a^;v*>iwa, fie*©7;i/5rnx;i/*;>KfcJt^ KJE*^ 
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m m <d mm 

1. 

-S (=0) n -CF 2 ~S0 3 H 
5 nttlXB2SSt) 

2 . — «sS ( 1 ) : 
R-S (=0) n -CF 2 -S0 3 H (1) 

lXB2ftSt) 
20 T?» £ n 5 {b€r#JX c&tt. 

3. (2) : 

R-S-CF 2 -S0 3 H (2) 

25 fIS^tbxfej;^7;^M, Wtt**bTfcJ;V^D7;p 

fiftl^fbTfei^7;i/n^y^;^-;«, fi»WbTfeJ;^7 
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5 

4. HR5t (3) : 

R-S (=0) n -CF 2 -S0 2 X (3) 

(set, rh g**£*bT%£i>x;i^;i^ m^s*i/rfcj;w\ax 

15 iil^fl/T^iV^U-M^^J^;^ «S»£WLTt>£ 

urs^Wk WflEStbTfeAV^JWWM, X^y77l^L^ Xtt 
Any>RfS«b, ni41Xtt2SSt) 

Tg^tl^ft^ OfiU CF 3 S0 2 CF 2 S0 2 F, FS0 2 CF 2 S0 2 CF 2 
SO z F, WCF 3 S0 2 CF 2 S0 2 CF 2 S0 2 F^i<)c 

20 

5. — jRSt (4) : 
R-S-CF 2 -S0 2 X (4) 
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5 

6. (6) : 
R-SM (6) 

T^tZStl&lt&mt, -jKSt (7) : 
Y-CH 2 -SO 3 M 0 (7) 

*SS (8) : 

R-S-CH 2 -S0 3 H (8) 
(fib, SB^MIBfcRD) 

7. HR55 (8) : 
R-S-CH 2 -SO s H (8) 
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10 t"*, -HeSt (2) : 

R-S-CF 2 -S0 3 H (2) 
(fflU B#Ht««EfcWi;> 

15 8. — «5S (2) : 

R-S-CF 2 -S0 3 H (2) 

Sll^tbTt)J:^7U-M^y^MrM, M^S£WbTt>J; 
(1) : 

R-S (=0) n -CF 2 -S0 3 H (1) 
(5t*» nHlXI42S«U «CDlB*a«nEfc|fli;) 
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9. -MSt (12): 
R-S (=0) n — CF 2 — SR 1 (1 2) 

^7yM, BMS £ W b T J: v > *r ;P A^e-i* X^T/S^L, nte: 

is <fcvv\py;i^;i/g, WSStLTfecfc^s/^p^m Xtt«ftS^W 
LtfeJ;^7U-M^t) 

T*sn«fb^*«ft:T«2:tft«plfti:-rs, (3) : 

R-S (=0) n -CF 2 -S0 2 X (3) 
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